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(54) DRYING FURNACE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a saving of energy 
with a compact designing of a furnace body and higher heat 
efficiency by providing a stocker frame, which can hold a 



number of part baskets in a radial array, free to rotate in a 
furnace. 

SOLUTION: Multiple stages of stocker frames 8 are mounted 
integral on a vertical shaft 3 within a furnace body 1 in the 
axial direction of the vertical shaft 3. The stocker frames 8 
each comprise a ring-shaped body 10 arranged centered on a 
circular body 10a, an aggregate 9 arranged radially and a part 
basket 12 held between holding frame bodies 11. A driving 
force of a drive motor is transmitted to the vertical shaft 3 
by a belt interposed between a pulley at the lower end part 
of the vertical shaft 3 and a pulley of a drive motor and the 




stocker frames 8 rotate uniformly. This enables drying 
treatment of a very large amount of parts with a saved space 
and saving of energy and lowering of cost. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**+* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim Ijlnside of a hot wind circulating reactor characterized by comprising the following for drying 
parts, and this hot wind circulating reactor. 

A pivotable stocker frame which can carry out arrangement maintenance of many part baskets 

radiately. 

A means to rotate this stocker frame. 

[Claim 2]Inside of a hot wind circulating reactor characterized by comprising the following for drying 
parts, and this hot wind circulating reacto^ 

A pivotable stocker frame which moreover makes many part baskets [ two or more steps of ] hold to 

a sliding direction radiately. 

A means to rotate this stocker frame. 

[Claim 3]Inside of a hot wind circulating reactor characterized by comprising the following for drying 
parts, and this hot wind circulating reactor. 

A stocker frame which was moreover made to hold radiately many part baskets [ two or more steps 
of ] to a sliding direction, and the each made pivotable independently. 
A means to rotate this stocker frame. 

[Claim 4][ in a hot wind circulating reactor of a rectangle for drying parts, and this hot wind 
circulating reactor ], A drying furnace which consist of a pivotable stocker frame which can carry out 
arrangement maintenance of many part baskets radiately, and a hot wind shield for making a corner of 
the above-mentioned rectangular hot air drying furnace circulate through a hot wind in [ whole ] a 
furnace is made to meet said stocker frame, and is formed. 

[Claim 5][ in a hot wind circulating reactor of a rectangle for drying parts, and this hot wind 
circulating reactor ], Consist many part baskets of a pivotable stocker frame which can carry out 
arrangement maintenance radiately, and to a corner of the above-mentioned rectangular hot air 
drying furnace. A drying furnace which makes a hot wind shield which formed a hot wind blowout hole 
over the whole surface for circulating a hot wind in [ whole ] the furnace meet said stocker frame, 
and forms it. 

[Claim 6][ in a hot wind circulating reactor for drying parts, and this hot wind circulating reactor ], 
The drying furnace according to claim 1 or 2 which consists of a pivotable stocker frame which can 
carry out arrangement maintenance of many part baskets radiately, and a means to rotate this 
stocker frame, and attaches a pre-heating room to an entrance part of said hot wind circulating 
reactor. 

[Claim 7][ in a hot wind circulating reactor for drying parts, and this hot wind circulating reactor ], 
The drying furnace according to claim 1 or 2 which consists of a pivotable stocker frame which can 
carry out arrangement maintenance of many part baskets radiately, and a means to rotate this 
stocker frame, and attaches a shutter of a sliding type to an entrance part of said hot wind 
circulating reactor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]. This invention made the start important safety-related parts, such as a 
screw, a bolt and a nut, or various press molding articles. It aims at aiming at energy saving by 
improvement in thermal efficiency to the installation space-saving by miniaturization of a furnace 
body about improvement of the drying furnace used as pretreatment of baking powder processing in 
the manufacturing process of various products, a metal plating process, etc. 
[0002] 

[Description of the Prior Art]As for a publicly known drying furnace, a batch furnace and a 
continuous furnace are generally known conventionally. The former is also called an another name 
"safe furnace", two or more pull-out shelves are formed in a comparatively small furnace body with 
the opening and closing door it was made to make an inside circulate through a hot wind, and a 
processing Safety Department article etc. are stored in this pull-out shelf, and it is constituted so 
that elevated-temperature desiccation may be carried out in the state where the opening and closing 
door was shut. If it is in the latter continuous furnace, in the furnace body horizontally installed for a 
long time along the floor line, the chain conveyor of endless form is arranged, and while sending in 
and circulating a hot wind in this furnace body moreover, many part baskets are attached one by one 
at the above-mentioned chain conveyor. 
[0003] 

[Problem(s) to be Solved by the Invention]However, if it is in what is called a batch furnace among 
the above-mentioned conventional drying furnaces, a furnace body is comparatively compact and 
does not need an installing space not much greatly, but since the seating capacity of parts is small, 
only in small lot production, it is suitable from the relation of throughput. If it is in a continuous 
furnace, although it is satisfactory in respect of mass-production-nature throughput, the total length 
of a furnace body also amounts to tens of meters, and is going to Just be made into a problem in 
usual most in respect of an installing space. 

[0004]In order to circulate a hot hot wind uniformly not only it but in a long furnace, it is necessary to 
make mass hot wind producers (a gas burner or an electric heater type) and the fan for hot wind 
circulation attach and, and the heat loss amount within a long furnace is also very large. After putting 
parts into the part basket furthermore located in the end of a furnace and sending in in a furnace, by 
the time it takes a round of the inside of a drying furnace and is taken out, also in the field of 
efficiency, there will be a problem from the place which usually needs about about 4 to 6 hours. 
[0005] 

[Means for Solving the Problem]Then, if it is in this invention, various technical problems in the 
above-mentioned conventional technology are solved, A hot wind circulating reactor for specifically 
drying parts, as a drying process of a lot of [ space-saving and ] parts can be performed efficiently 
and energy saving and low cost-ization can moreover be achieved. It is related with a drying furnace 
which consists of a pivotable stocker frame which can carry out arrangement maintenance of many 
part baskets radiately in this hot wind circulating reactor, and a means to rotate this stocker frame. 
[0006]This invention relates also to a drying furnace which consists of a hot wind circulating reactor 
for drying parts, a pivotable stocker frame which moreover makes many part baskets [ two or more 
steps of ] hold to a sliding direction radiately in this hot wind circulating reactor, and a means to 
rotate this stocker frame. 
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[0007][ in a hot wind circulating reactor for this invention to dry parts furthermore and this hot wind 
circulating reactor ], Moreover many part baskets [ two or more steps of ] are made to hold to a 
sliding direction radiately, and it is related also with a drying furnace which consists of a stocker 
frame which the each made pivotable independently, and a means to rotate this stocker frame. 
[0008][ in a hot wind circulating reactor of a rectangle for this invention to dry parts furthermore, and 
this hot wind circulating reactor ], It consists of a pivotable stocker frame which can carry out 
arrangement maintenance of many part baskets radiately, and is related also with a drying furnace 
which makes a corner of the above-mentioned rectangular hot air drying furnace meet said stocker 
frame, and forms a hot wind shield for circulating a hot wind in [ whole ] a furnace in it. 
[0009][ in a hot wind circulating reactor of a rectangle for this invention to dry parts furthermore, and 
this hot wind circulating reactor ], Consist many part baskets of a pivotable stocker frame which can 
carry out arrangement maintenance radiately, and to a corner of the above-mentioned rectangular 
hot air drying furnace. It is related also with a drying furnace which makes a hot wind shield which 
formed a hot wind blowout hole over the whole surface for circulating a hot wind in [ whole ] the 
furnace meet said stocker frame, and forms it. 

[001 0][ in a hot wind circulating reactor for this invention to dry parts furthermore and this hot wind 
circulating reactor ], It consists of a pivotable stocker frame which can carry out arrangement 
maintenance of many part baskets radiately, and a means to rotate this stocker frame, and is related 
also with a drying furnace which attaches a pre-heating room to an entrance part of said hot wind 

circulating reactor. 

[001 1][ in a hot wind circulating reactor for this invention to dry parts furthermore and this hot wind 
circulating reactor ], It consists of a pivotable stocker frame which can carry out arrangement 
maintenance of many part baskets radiately, and a means to rotate this stocker frame, and is related 
also with a drying furnace which attaches a shutter of a sliding type to an entrance part of said hot 
wind circulating reactor. 

[0012]Putting in several kinds of parts which should be processed in a part basket, and rotating a 
stocker frame, a large number are inserted in a radial direction of a stocker frame one by one, and it 
is made to hold from a furnace body entrance in each above-mentioned composition. When a stocker 
frame is provided in a vertical axis direction two or more steps in this case, it is made to make a part 
basket hold to that hoop direction for every stage. A drying process is performed circulating a hot 
wind in a furnace and making a certain direction carry out uniform rotation of the stocker frame by a 
pivot means of a step motor etc. if needed further. 

[001 3]In a case where a hot wind shield for a hot air drying furnace being a rectangle, and making the 
corner meet a stocker frame and moreover making it circulate through a hot wind in [ whole ] a 
furnace is formed, A hot wind sent in in a furnace is sent in towards the upper part in a furnace, or a 
lower part along with the above-mentioned hot wind shield from a portion of an angle with a 
comparatively large space in a furnace, and a hot wind of equivalent quantity of heat is sent in over 
the whole inside of a furnace. In a case where it is what furthermore forms a slit in the above- 
mentioned hot wind shield over the whole surface, Since a hot hot wind is sent in towards a central 
direction of a furnace from the whole surface of a hot wind shield, in [ whole ] a furnace, the 
temperature atmosphere in a furnace can die uniformly [ a rear spring supporter ], and it can go 
across it, and it can raise more quality of the parts by which the drying process was carried out as a 
result. 
[0014] 

[Embodiment of the Invention]If it explains based on the 1st example that showed the concrete 
contents of this invention below drayying 1 - 3, the furnace body in which the plane cross section 
made the quadrangle 1 , and 8 — a stocker frame and 12 — a part basket and 13 — a hot wind shield 
and 1 5 — the fan for hot wind circulation and 22 express a pre-heating room, 23 expresses a loader, 
and, as for the door and 1 6, a burner unit and 1 7 express a conveyor 27. The furnace body 1 has the 
entrance part la at the front, and is formed heavy-gage with suitable thermal insulation, and has the 
bottom plate 2 of same material in the lower part. Furthermore the vertical axis 3 which stood erect 
at right angles to the inside of the furnace body 1 is attached to the center section of the bottom 
plate 2, enabling free rotation, and, moreover, two or more steps of stocker frames 8 are attached to 
one in the shaft orientations of the vertical axis 3 at the vertical axis 3 in this furnace body 1 . In the 
case of the above-mentioned example, the burner unit 1 6 was used as a heating method, but it may 
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be made to use an electric heater unit and other heating methods. 

[0015]The stocker frame 8 between the ring formation 10a fixed to said vertical axis 3, and the 
annular solid 10 arranged focusing on this ring formation 10a and the ring formation 10a and the 
annular solid 10, The ring formation 10a is further consisted of the part basket 12 held between the 
aggregate 9 radiately allocated as a center, the holding frame bodies 1 1 and 1 1 over which it was built 
in parallel between the aggregate 9 and 9 from the annular solid 10, and this holding frame body 1 1 
and 11. The ring formation 10a furthermore described above with the belt 7 which the belt pulley 4 is 
attached to the lower end part of the vertical axis 3 attached to one, and intervened between this 
and the belt pulley 6 of the drive motor 5. The driving force of the drive motor 5 is told to the vertical 
axis 3, and said stocker frame 8 carries out uniform rotation by this. Although it was made to rotate 
the vertical axis 3 for the stocker frame 8 as a center in the composition of the above-mentioned 
example, In addition, constitute the annular solid 10 which made the main axis unnecessary, and it 
enables it to rotate along with the rail which constructed this circularly to furnace body 1 inner 
bottom, And when two or more steps of this are established in a sliding direction, it may constitute so 
that it can rotate independently via a roller, respectively to the stocker inter-frame of each stage. 
[0016]The slit 14 is formed over the whole surface, and the hot wind shield 13 is made to meet the 
annular solid 10 of the stocker frame 8 which made said round shape each corner in the furnace body 
1, and is formed. Replace with this hot wind shield 13 at the slit 14, and many round holes are formed, 
Or the hot wind shield 13 is divided into plurality, and this is turned to the height direction of the 
furnace body 1, and it may be made constitute hot wind shield 13 the very thing from a network of a 
fine mesh, or to constitute, making a fixed interval intervene between each hot wind shield 13. 
[001 7] About the slit 14 formed in this hot wind shield 1 3, a round hole, or an interval, if that opening 
is turned to the feed direction of a hot wind and it is made to become large gradually, circulation in a 
furnace of a hot wind is performed much more uniformly, and product precision can be raised more by 
this. While the door 15 is inserted in so that it may blockade the upper bed of the furnace body 1, the 
fan 1 7 for hot wind circulation for making it circulate in a furnace is attached to the upper surface of 
this door 1 5, and further the hot wind generated by the burner unit 1 6 and this burner unit 1 6 by 
right-and-left both the side. The duct 1 9 which inhales the warm air in the door 1 5 is connected. The 
supplied-air duct 20 for making the sending hot wind from the fan 1 7 for hot wind circulation return in 
the furnace body 1 is formed in the upper surface opposite hand of the door 1 5. 
[001 8]The pre-heating room 22 is formed in one with the furnace body 1 so that it may be formed of 
the lid 22a which takes up the adiabatic wall side where the plane cross section carried out 
horseshoe-shaped, and an upper bed side and the entrance part la by which the opening was 
moreover carried out to the transverse plane of the furnace body 1 may be surrounded. Furthermore, 
[ in the above-mentioned pre-heating room 22 ], the loader 23 so that it can move forward or retreat 
towards the entrance part la of the furnace body 1, Along with the support 23a which stood erect in 
one, and this support 23a, it is constituted from the fork 24 which was level and was supported 
towards the direction of entrance part la of a furnace body by the support material 24a which can go 
up and down on the career 26 which can move along with the rail 25. 

[001 9] Furthermore, the conveyor 27 can take out now the basket into which it is constructed by the 
lower part along the line which connects each center of the furnace body 1 to the pre-heating room 
22, and the basket into which unsettled parts were put was sent into one by one, and processed 
parts were put to a next process. In the above-mentioned example, although the case where the 
stocker frame 8 was formed ten steps in the furnace body 1 was explained, it cannot be 
overemphasized that it is also possible for it not to necessarily be restricted to this and to make it a 
small number of stages or many number of stageses rather than this. 

[0020]In the above-mentioned composition, the basket into which unsettled parts were put is sent in 
directly under the pre-heating room 22 by conveyor 27, The loader 23 is operated, a basket is held 
with the fork 24, this is raised upwards along with the support 23a, between the vacant holding frame 
bodies 1 1 and 1 1 in the stocker frame 8 of desired height, the loader 23 is advanced and a basket is 
inserted. When there is no opening of the stocker frame 8 which faced the entrance part la in this 
case. Make the drive motor 5 drive and required angle rotation of the stocker frame 8 is carried out. 
Or when the frame supporting a basket is installed in a sliding direction two or more steps and is 
moreover provided according to each pivotable, The entrance part la is made to face the holding 
frame bodies 1 1 and 1 1 vacant by rotating a frame individually, respectively. After having inserted 
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there one by one, dying and making the basket of a required number hold on the stocker frame 8, a 
hot wind is generated by the burner unit 16, and this is sent in in the furnace body 1 via the duct 20 
with the fan 1 7 for hot wind circulation. 

[0021 ]A hot wind is sent in in the stocker frame 8 of furnace body 1 center through the slit 14 of the 
hot wind shield 13 from the passage 21 while it is sent in in the passage 21 which formed the hot 
wind shield 13 in the corner of the furnace body 1 , and was formed in it. In order that the 
simultaneously above-mentioned convection fan 17 may start suction of the gas in the passage 18 
formed by the hot wind shield 13 located in the opposite hand of the furnace body 1, The slit 14 of 
the hot wind shield 1 3 is passed, and it is drawn in in the passage 1 8, and from the duct 1 9, the hot 
wind near [ stocker frame 8 ] furnace body 1 center is again sent in in the burner unit 1 6, and is 
heated, and it does in this way, and circulates in the furnace body 1 . 

[0022]The drying process of the parts in each basket held in a high temperature atmosphere at the 
stocker frame 8 is carried out temporally. In this case, if it is made to always rotate the stocker 
frame 8 in a drying process with constant speed, processing time will be shortened further. With the 
entrance part 1 a to the loader 23, a basket is taken out one by one, this is laid on the conveyor 27, 
and it is made to convey to a next process one by one by reverse operation described above after 
fixed time lapse. 

[0023]Although it has composition which fixes altogether two or more steps of stocker frames 8 to 
the vertical axis 3 at one therefore in which all the stocker frames 8 carry out synchronous rotation 
in the above-mentioned example. For example, a gear is engraved on the peripheral face of each 
annular solid 10, and it may be made in addition, to drive individually two or more of these steps of 
stocker frames 8 about two or more steps of all stocker frames 8 with the pinion gear (graphic 
display abbreviation) formed in the internal surface of the furnace body 1. 
[0024]The 2nd example of this invention is shown in Drawing 4-5. This is replaced with the 
composition of the 1st example to which the above mentioned pre-heating room 22 was made to 
attach about the entrance part of the furnace body 1 , Since the entrance part of the furnace body 1 
which circulates a hot wind is released or blockaded. Come to attach the shutter 28 of the sliding 
type which can be made to drive by the power means (graphic display abbreviation) of a cylinder or a 
motor in accordance with the front wall of the furnace body 1 , and by this, Useless discharge of the 
high temperature gas in a furnace from an entrance part can be prevented, and it enables it to 
decrease the installing space of a drying furnace slightly as unnecessary in the attachment of a pre- 
heating furnace. 
[0025] 

[Effect of the Invention][ in the hot wind circulating reactor for drying parts as this invention was 
described above and this hot wind circulating reactor ], Since it is what consists of a pivotable 
stocker frame which the arrangement maintenance of many part baskets could be carried out 
radiately, and was moreover provided perpendicularly two or more steps, and a means to make this 
stocker frame rotate, The drying process of a lot of [ space-saving and ] parts can be performed 
efficiently, and, moreover, energy saving and low cost-ization can be achieved. If a pre-heating room 
is made to attach to the entrance part of the above-mentioned hot wind circulating reactor, useless 
discharge of the high temperature gas in a furnace can be lost, and thermal efficiency can be raised, 
When it replaces with the above-mentioned pre-heating room and the shutter of a sliding type is 
provided, the installing space of a drying furnace can be decreased slightly. 

[0026]When it is what makes said stocker frame meet and forms the hot wind shield for circulating a 
hot wind in [ whole ] a furnace, in the corner of the above-mentioned rectangular hot air drying 
furnace, the thermal efficiency in a furnace body can improve further, and reduction of much more 
increase in efficiency of part processing work and cost can be aimed at to it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The side view in the state where the part showing the outline of the drying furnace which 
is the 1st example of this invention was omitted. 

[Dravyi.ng^_2]The top view in the state where the upper lid obuect of the drying furnace shown in 
drawing 1 was removed. 

[Drawing 3]The top view in the drying furnace shown in draw ing 1, 

[Drawing 4]The side view in the state where the part showing the outline of the drying furnace which 
is the 2nd example of this invention was omitted. 

[Drawing 5]The top view in the state where the upper lid object of the drying furnace shown in 
drawing 4 was removed. 
[Description of Notations] 
1 Furnace body 

1 a Entrance part 

2 Bottom plate 

3 Vertical axis 

4 Belt pulley 

5 Drive motor 

6 Belt pulley 

7 Belt 

8 Stocker frame 

9 Aggregate 

10 Annular solid 

1 0a Ring formation 

1 1 Holding frame body 

12 Part basket 

1 3 Hot wind shield 

14 Slit 

1 5 Door 

1 6 Burner unit 

1 7 The fan for hot wind circulation 

18 Passage 

19 Duct 

20 Supplied-air duct 

21 Passage 

22 Pre-heating room 
22a Lid 

23 Loader 
23a Support 

24 Fork 

24a Support material 

25 Rail 

26 Career 

27 Conveyor 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.+*** shows the word which can not be translated. 
S.In the drawings, any words are not translated. 

DRAWINGS 



[Dravying 1] 




[Drawing 3] 
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